Complications of pregnancy and childbirth can pose serious risks to the health of women, especially in resource-poor settings. Zambia has been implementing a program to improve access to emergency obstetric and neonatal care, including expansion of maternity waiting homes-residential facilities located near a qualified medical facility where a pregnant woman can wait to give birth. Yet it is unclear how much support communities and women would be willing to provide to help fund the homes and increase sustainability.
INTRODUCTION
Complications of pregnancy and childbirth can pose serious risks to the health of women, especially in resourcepoor settings. Obstructed or prolonged labor and failure to progress are associated with higher rates of maternal, fetal, and neonatal death; postpartum hemorrhage; and maternal and neonatal infection. 1 Worldwide, about 73% of maternal deaths between 2003 and 2009 were due to obstetric causes, including hemorrhage (27.1%), hypertension (14.0%), and sepsis (10.7%). 2 Lack of access to assisted services during labor and birth exacerbates poor outcomes. Women who give birth without a skilled birth attendant are also 2.8 times more likely to experience a stillbirth; overall, stillbirth rates in lowand middle-income countries are 10 times greater than highincome countries. 3 Maternal mortality, defined as the death of women during pregnancy, childbirth, or in the 42 days after birth, has negative impacts on household economic activity. 4 Households may experience catastrophic health expenditures prior to the maternal death, increasing the risk the household will fall into poverty. A study in Kenya found that households that experienced a maternal death spent 30% of annual per-capita consumption expenditure to cover costs including facility fees, transport, medicines, bedding, food, and hotel stay for the woman and people accompanying the woman to seek care. 4 In Zambia, a southern African country with a population of 14.5 million, maternal mortality is estimated at 398 deaths per 100,000 live births, 5 and women experience 21.3 stillbirths per 1000 live births. 3 The majority of women give birth at home: 62% of births in rural Zambia occur without skilled care, in part due to improperly equipped and staffed facilities. 6 Poor roads and inadequate transport compound the problem. 7, 8 Emergency obstetric and neonatal care has been shown to improve maternal and neonatal outcomes if implemented appropriately. 9, 10 Zambia started a program to improve access to high-quality obstetric care in 4 districts. An evaluation after one year noted many accomplishments, including 1010 community members trained (including Safe Motherhood Action Group members), 12 midwives hired, 179 health workers trained in emergency care for women and newborns, and the purchase of ambulances and motorcycle-ambulance vehicles. 11 To complement increased availability of emergency services in Zambia and to overcome physical and logistic barriers, many communities have built maternity waiting homes, referred to locally as "mothers' shelters." 6, 12 Defined as a residential facility located near a qualified medical facility where a pregnant woman can wait to give birth, the shelters can play a role in systems of comprehensive maternity care. 13 Studies from African countries suggest that shelters may help to reduce life-threatening delays that occur in management of obstetric complications. [14] [15] [16] [17] While external funding can catalyze initial investment, ongoing quality and sustainability are concerns. Shelters in Zambia are not always well utilized and some have fallen into disrepair. 18 ✦ Maternity waiting homes (shelters) are residential facilities located near qualified medical facilities where pregnant woman can wait to give birth.
✦ Shelters could play a key role in helping ensure access to comprehensive maternity care, provided communities are willing to help sustain them.
✦ In rural Zambia, most women, men, and elders surveyed were willing to contribute at least a small sum to stay in a shelter, suggesting that they would gain utility and satisfaction from this service.
✦ Contributions, either in the form of individual donations or an annual community contribution, have potential to support the long-term financial sustainability of the shelters.
As part of a strategy to inform the development of financially and operationally sustainable shelters, we studied how much women or their families might be willing to contribute to use community-managed shelters. Our goal was to understand preferences, information that could help inform interventions to make shelters more available in Zambia. Introducing a suggested donation, coupled with appropriate mechanisms for exemption, was considered a possible approach to improve sustainability of these communityowned and managed shelters.
METHODS

Study Design and Sampling
The study used a cross-sectional, mixed-methods approach to capture information from the perspective of multiple stakeholders. We applied a multistage, random sampling design, stratified by distance from a health facility with a shelter. 18 Data were collected in October and November 2013 in the catchment areas of 4 randomly selected health facilities with an existing shelter in Choma and Kalomo Districts in Southern Province, Zambia. We randomly selected villages in each catchment area at varying distances from the health facility (Ͻ 5 kilometers [km], 5-10 km, Ͼ 10 km). Within each village, data collectors started at the village center and proceeded in a randomly chosen direction to every nth household (dependent on catchment size) to identify eligible respondents. Participants were ineligible if someone else in the household had participated in the survey; therefore, no participants represented the same household. Using purposive sampling, health facility staff and volunteer extension workers invited participants from within their networks to participate in focus group discussions at the health facilities. Focus groups were designed to elicit qualitative information specific to perceptions of affordability, payment preferences, how quality influences willingness to pay, and alternatives for those who could not afford to pay. We asked questions about bartering goods or work in exchange for the stay, and the types of items or chores women might be willing to contribute.
Instrumentation
To elicit willingness-to-pay estimates, we used intervieweradministered questions adapted from a US Agency for International Development-funded user's manual on conducting willingness-to-pay surveys. 19 The survey methodology, applied previously in 6 countries including Ghana and Mali, uses a contingent valuation approach, asking individuals to place a value on a hypothetical commodity or service to determine the maximum amount a person is willing to pay to have the good or service in question. 20 In addition, we applied generally accepted methods to reduce potential bias, including face-to-face interviewing, closed-ended questions, specified increments for the service that would be familiar to participants, and a hypothetical summary of the service, which reminded respondents that spending on the service would have to come from their household income and that substitutes exist. 19, 21 Participants were first asked whether they had previously used a shelter and the amount paid during the most recent stay. Then we described the hypothetical, improved service as follows:
Imagine that this mothers' shelter is safe, provides a space for you and your caretaker to sleep, has basic cooking facilities, and is adjacent to a health facility with quality services for you to deliver. In answering these questions, please bear in mind the following: 1) assume that your household income stays the same; 2) most women stay on average about 10 days, but you will not know in advance exactly how many days you will be staying. You will have to pay a fee for each day you stay; and 3) you have alternatives to staying in the mothers' shelter (for example, stay with a relative or with a friend).
Next we asked participants questions related to the hypothetical situation: Would they be willing to use the shelter if it required paying a medium price per night (7 kwacha or $1.29 US dollars [USD]), a price higher than the medium price (10 kwacha or $1.84 USD), or a price lower than the medium price (5 kwacha or $0.92 USD). Finally, we asked an open-ended question about the maximum willingness to pay. Price probes were determined by the researchers based on local context and prior conversations with government key informants. The survey also captured basic demographics (ie, assets, employment, household income).
Participants
Survey participants included women who had given birth in the past 24 months, men who had a child under 24 months, and community elders. We included men and elders because research has shown that their opinions may influence attitudes and behavior of pregnant women, [22] [23] [24] and in Zambia in particular, elders and husbands play an important role in the final decision of where a woman gives birth. 7, 25 Questions were adjusted for the audience: pregnant women or those who had recently given birth were asked about their own experience, men with small children were asked to consider their spouse's experience, and elders were asked to consider their daughter's or granddaughter's experience. In addition, focus group discussions were organized with women of reproductive age, men, traditional birth attendants, Safe Motherhood Action Group members, and mothers-in-law.
Procedures
The study instruments were translated into the local language of Tonga and back-translated into English by an independent translator to check for equivalence. 26 Nine data collectors fluent in English and Tonga attended a 5-day training in research ethics and methods for administering surveys and conducting focus groups. The training included pilot testing of the study instruments, which resulted in minor adjustments. All data collection was conducted over a period of 6 weeks. To reduce reticence related to collecting financial information, verbal informed consent was obtained. Participants were given a copy of the verbal consent form. Ethical permission to conduct this study was obtained from ERES Converge in Zambia and the Boston University institutional review board.
Analysis
Quantitative data were captured in CSPro public domain software and analyzed in SAS v9.3 (SAS, Cary, NC). We calculated mean and standard deviation for demographic variables, using chi-square and analysis of variance (ANOVA) to test for differences between groups. We measured the mean and median assuming that an individual's maximum willingness to pay was the highest amount explicitly agreed to in response to the 3 individual price probes or the open-ended question (method 1). We also measured willingness to pay by analyzing the open-ended question alone (method 2). We report the median for data that were not normally distributed. Bivariate correlation coefficients were calculated to assess relationships among willingness to pay and other variables such as income and distance. Qualitative data were translated and transcribed, then analyzed in NVivo 10 (QSR international, Doncaster, Australia). Two investigators (T.V. and E.W.) coded 2 transcripts together, using focus group questions as a priori themes. The lead author then applied the coding scheme to each additional transcript to analyze content relating to willingness to pay. Coded segments of the text were sorted, and similar themes were then grouped into broad domains. 27 
RESULTS
Respondent Numbers and Demographics
A total of 167 surveys were administered to 59 women, 53 men, and 55 elders. Respondents were 51% female, with median age of 41 including the elders (Table 1) . Excluding elders, male respondents were older than female respondents (median age of 32.5 vs 27.6 years). Women reported having experienced 3.9 pregnancies on average, while men with children reported 5.6 pregnancies experienced by their spouses or partners. Mean monthly household income was 557.2 kwacha ($102 USD). Based on a chi-square test of trend, there were statistically significant differences between the groups by age, marital status, number of pregnancies reported, and individual income.
We had 135 participants in 16 focus group discussions. Eleven discussions included only women, 3 included only men, and 2 were mixed groups of men and women.
Knowledge and Experience With Shelters
Respondents had good knowledge and positive attitudes about shelters. Virtually all respondents had heard of shelters, strongly agreed that shelters are important for the health of mothers and newborns, and agreed that it was very worthwhile for a woman to stay at a shelter during the last weeks of her pregnancy. Almost half (46%) of respondents had stayed in a shelter before (or had a spouse, child, or grandchild who had stayed in a shelter); no respondents reported paying a nightly fee to sleep in the shelter. People who used the shelter in the past stayed 9.6 days on average. There were no statistically significant differences in knowledge or experience with shelters between the groups studied. Table 2 shows the results of the analysis of willingness to pay. Overall, 7 respondents (4%) were not willing to pay any amount to stay in a shelter. Of those willing to pay something, the median maximum willingness to pay per night was 5.0 kwacha ($0.92 USD). Using method 1 (open-ended probes) women were willing to pay 40% more (7.0 kwacha or $1.29 USD) than men (4.0 kwacha or $0.74 USD), while elders were at the median of 5.0 kwacha. However, looking only at the open-ended question (method 2), women's willingness to pay was 5.0 kwacha, or 25% more than men or elders, whose willingness to pay was 4.0 kwacha.
Willingness to Pay
Using the highest amount in response to the price probes or the open-ended willingness to pay question (method 1), we found that 84% to 90% of respondents were willing to pay between 1 and 5 kwacha ($0.18-$0.92 USD) per night of stay (see Supporting Information: Appendix S1). Figure 1 calculates the percentage of users who would be excluded at different price points; a suggested donation of 2 kwacha ($0.37 USD) per night would exclude 14.4% of users, while a suggested donation set at 5 kwacha ($0.92 USD) would exclude 31.7% of users. "Users excluded" reflects the flip side of willingness to pay, a salient consideration in most lower-income countries.
We did not find significant correlations between willingness to pay and distance from a health facility; however, we observed a significant correlation (0.61, P Ͻ .001) between income and maximum willingness to pay. Those with higher reported individual or household income were willing to pay more for a night of stay.
A majority of respondents (65%) preferred to pay a flat total amount per stay, rather than paying per night.
Focus Group Discussions
Four broad domains emerged from the qualitative analysis: 1) perceptions of affordability, 2) fee type preferences, 3) the relationship between quality and willingness to pay, and 4) reasons or actions related to unwillingness to pay.
Affordability
Focus group participants discussed the affordability of different rates per night and per stay. While willingness to pay depended on the expected length of stay, flat rates per stay of 40, 50, and even 100 kwacha ($7.36-$18.40 USD) were thought by some to be affordable, especially if food and bedding were provided. A common theme was that if the total amount is known in advance, women should be able to plan ahead and save the funds needed. One participant noted, "When you get pregnant, you don't deliver the following day. You have 9 months to plan for the delivery."
Fee Type Preferences
Focus group participants had mixed opinions about contributing on a daily basis versus a flat rate per stay (see Supporting Information: Appendix S2). Those who preferred a flat rate per stay mentioned that it protects against the risk of a large expenditure if a woman does not give birth right away and has an extended shelter stay. In such a case, having paid a flat rate gives the waiting woman peace of mind, and participants noted that the woman is able to plan for the fee and save the money ahead of time. A participant observed, "A woman can start saving money soon after knowing she is pregnant. . . . She will pay that money and not worry about paying daily." Paying a flat rate in advance also alleviates the risk that the money will be spent on other things or stolen during the stay. Those who preferred a daily rate said it was fairer because one would pay only for the days actually used. Proponents said it was then possible to only pay for a day or 2, which might be less expensive than the flat rate, considering the average length of stay for all women. One participant voiced concern that a flat fee might incentivize people to stay a long time at the shelter, "Paying every day is better because if there is a flat fee, mothers will opt to stay longer. They may even come at 8 months so that they are sure to use their money."
Shelter Quality and Willingness to Pay
Participants often stated that their willingness to pay was contingent on good quality. They were willing to pay if the shelter had amenities such as beds and mattresses, water and lighting, and food. The participants shared: "The price people are willing to pay will depend on what the community says after seeing the way the house has been repaired and what furniture is present"; "I feel they can stay because soap, food, and good sleeping is there-aaaa! They will stay"; and "If we will be paying, what we want is electricity, beds, and provision of food."
Unwillingness to Pay and Alternatives
Focus group participants discussed several reasons for unwillingness to pay, including poverty and cash flow problems: "People cannot manage to pay for their wives to be staying at the shelter because they only find some money annually, after selling their farm produce." The fact that staying at a shelter incurs additional costs for food was also noted: "When a pregnant woman stays at the shelter, she has to buy her own food as if she was staying in town. Everything she has to buy." Some respondents said they needed to spend their limited resources on food for the family, rather than the shelter. When asked what a woman would do if she could not afford the price, participants suggested she might give birth at home: "The women would not come to stay at the shelter if the price was beyond what we can afford to pay." Other options were to offer to work at the shelter or try to pay in-kind: "It is good as long as the vegetables you give are of the same amount to what your friends pay in cash." Participants also suggested that the husband might try to negotiate a lower rate or offer to pay later. A few respondents emphasized that the money would be found somehow because they value the service: "There is nothing we can do-we will be paying because we want to be helped. That's why we come here"; and "We are going to follow what they will say because what we need here is development."
Many participants mentioned they could barter food items which could be sold by the managers of the shelter for cash or which might be used in the food service. Items included chickens, goats, ground nuts, maize, charcoal, fire wood, or bricks. Women also said they would be willing to engage in chores such as cleaning, cooking, making beds, washing linens, working in the garden, or weeding the shelter surroundings. "It is OK to do barter services because some people can manage to give a chicken, even if they have no money," said one participant, while another noted that "Both barter and working can work for those who don't have money."
DISCUSSION
This study examined willingness to pay for a night of stay in a maternity waiting home. We found that most women, men, and elders were willing to pay at least a small sum, suggesting that they would gain utility and satisfaction from this service. The median maximum willingness to pay for a night of stay was 5 kwacha ($0.92 USD). Willingness to pay of pregnant or recently pregnant women was higher than men or elders, and correlated with income, as expected. Willingness to pay did not seem to be related to distance from facility in our study, which is different from some studies that report that distance is negatively related to willingness to pay for some health services. 28, 29 Yet another recent study reported mixed findings on the relationship between distance and willingness to pay, with rural residents sometimes willing to pay more than urban residents for health care quality improvements. 30 Most respondents preferred to pay a flat amount per stay, and study participants saw value in knowing in advance how much the stay would cost so they could plan. The findings align with qualitative research done in a different region of Zambia, which found that women were willing to pay a small fee for a shelter stay if they could be assured that the facility would offer high-quality, respectful services. 12 Our study found that many respondents were willing to pay less when asked the open-ended question compared to when they were asked specific price probes. This could be because the price probe questions were asked in a different format (eg, "Suppose that the price of a night of stay in the mothers' shelter is 5 kwacha. Would you stay at the mothers' shelter if the price were 5 kwacha per night?" compared to the open-ended question, "What would be the highest price you would be willing to pay per night of stay in the mothers' shelter?") The formulation of the price probe question assumes the price has been set, and the respondents are being asked if they would accept this set price. According to the Hofstede model of dimensions of national culture, Zambia is a hierarchical society where less powerful members "expect and accept that power is distributed unequally . . . centralization is popular, subordinates expect to be told what to do, and the ideal boss is a benevolent autocrat." 31 In such a setting, respondents may have felt it was natural to accept a price determined by a "benevolent" authority. Yet when asked the open-ended question, which was more clearly soliciting the respondent's own opinion, they felt free to express a lower willingness to pay.
Our theory of change suggests that if women utilize maternity homes, they will then give birth at a facility where complications are more likely to be managed appropriately, resulting in better clinical outcomes. However, it is important to identify strategies to sustain the shelters. Overall, our results suggest potential for community contributions to increase the long-term financial sustainability of the maternity waiting homes. The average monthly census per maternity home is expected to be approximately 15 to 20. Assuming a relatively affordable fixed fee of 20 kwacha per stay (based on 2 kwacha for 10 days of stay), a shelter might expect revenue of 300 to 400 kwacha ($55-$74 USD) per month. What we do not know is whether the respondents' stated willingness to pay would translate into actually paying for the services.
Additionally, findings show that Zambians have high expectations for service quality. This is an important consideration when building or renovating shelters, particularly if the intervention will be taken to scale. Furnishings and food seem especially important. Currently when women stay in shelters, they often do not have to pay, but they must cook for themselves, bring their own bedding, and sleep on the floor. If the provision of food improves utilization, it may be beneficial but will be an added cost. It will be important to determine the recurrent cost for a renovated shelter that provides food and to assess this cost in relation to willingness to pay. Given that a price of 3 kwacha ($0.55 USD) per night already excludes 24% of users, other sources of financing will likely be needed to supplement community contributions.
Importantly, our qualitative findings suggest that pregnant women who cannot afford the suggested donation at the maternity waiting home are likely to give birth at home. An annual collection from community members at harvest time might be an alternative method to cover operating costs. Such a strategy could tap into community members' willingness to contribute while avoiding the need to operate an exemption system for those too poor to pay or unable to pay at the time of need. Additionally, a system allowing women to perform light housekeeping or gardening, or to barter food items, could be established to defray operating costs, keeping access affordable.
Our study has several limitations. Women's preferences for birth-related care, including maternity home stay, may change over the course of the pregnancy, and the optimum time to measure willingness to pay in this population is not known. 32 Our study interviewed women who were pregnant or had recently given birth, as well as men who had a child under 24 months of age. It is possible that if informants were interviewed at another point (eg, men were interviewed when their wives were again pregnant), estimates would vary.
CONCLUSION
This study explored community interest in maternity waiting homes, factors that influence the decision to use shelters prior to labor and birth, and willingness to contribute to a stay at the shelter. Findings suggest that women and their families may be willing to contribute to a maternity waiting home that meets standards and expectations. Participants identified options for mobilizing support for shelters while recognizing that not all women may be able to pay for services.
While shelters could increase access to skilled care for labor and birth, they would be an added cost to the Zambian health system. The findings may help health professionals and communities as they consider scaling-up maternity waiting homes in Zambia. However, given the preference for the provision of food, costs to ensure high quality, and the uncertainty of whether stated willingness to pay would translate into actual contributions, it is important to explore other channels for financial sustainability of shelters. Important next steps would be to determine the operating costs for improved homes; assess costs against willingness to contribute; and develop and test approaches in order to refine an overarching sustainability strategy for maternity waiting homes.
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